Heregulin activation of ErbB2/ErbB3 signaling potentiates the integrity of airway epithelial barrier.
Members of the ErbB family of the receptor protein tyrosine kinase superfamily mediate heregulin (HRG)-induced cell responses. Here we investigated HRG activation of ErbB receptors, and the role of this activation in the development of the permeability barrier in airway epithelial cells (AECs). Two airway epithelial-like cell lines, Calu-3 and 16HBE were exposed to HRG or no stimulus and were evaluated with respect to their paracellular permeability as determined by transepithelial electric resistance (TER) and fluorescein isothiocyanate (FITC)-dextran flux. Tight junctions (TJs) were assessed by immunocytochemical localization of occludin and zonula occludens-1. HRG promoted the development of the permeability barrier and TJ formation by monolayers of Calu-3 and 16HBE cells. Calu-3 cells expressed ErbB1, ErbB2, and ErbB3, but not ErbB4, on their surface. ErbB3 knockdown by small interference RNA (siRNA) blunted the effects of HRG on the permeability barrier. ErbB3 is known as a kinase-dead receptor and relies on other members of the family for its phosphorylation. To identify its heterodimerization partner, we knocked down the expression of other ErbB family receptors. We found that HRG's effect on the permeability barrier could be significantly attenuated by transfecting cells with ErbB2 siRNA but not with EGFR siRNA. These results indicate that HRG activation of ErbB2/ErbB3 heterodimers is essential for regulation of the permeability barrier in AECs.